Abstract.-Mossbauer measurements were performed on the pseudobinary cubic Laves phase compound Y(Feo.o22Co 0 .978)2 from 300 K down to 0.18 K. Our spectra recorded between 300 K and 8 K show a simple quadrupole doublet with (e 2 qQ)/2 = -0.42 mm/s, whereas below 4.2 K a nuclear Zeeman plus quadrupole pattern begins to emerge. We have applied a stochastic, ferromagnetic relaxation model to interpret these results. The total spectrum consists of two subspectra from magnetically inequivalent sites. We obtain Curie temperatures for the two sites of 3.2 ± 0.2 K and 4.3 i 0.1 L Above 3 K, the relaxation rates show T 9 temperature dependences. The maximum effective magnetic field of 115 kG suggests an iron magnetic moment of one Bohr magneton. Inhomogeneous field broadening is also observed.
Abstract.-Mossbauer measurements were performed on the pseudobinary cubic Laves phase compound Y(Feo.o22Co 0 .978)2 from 300 K down to 0.18 K. Our spectra recorded between 300 K and 8 K show a simple quadrupole doublet with (e 2 qQ)/2 = -0.42 mm/s, whereas below 4.2 K a nuclear Zeeman plus quadrupole pattern begins to emerge. We have applied a stochastic, ferromagnetic relaxation model to interpret these results. The total spectrum consists of two subspectra from magnetically inequivalent sites. We obtain Curie temperatures for the two sites of 3.2 ± 0.2 K and 4.3 i 0.1 L Above 3 K, the relaxation rates show T 9 temperature dependences. The maximum effective magnetic field of 115 kG suggests an iron magnetic moment of one Bohr magneton. Inhomogeneous field broadening is also observed. Co0.97a)2 absorber, which was kindly supplied by the Netherlands group /l/, was mounted inside the mixing chamber of our He-3/He-4 dilution refrigerator. Mossbauer measurements were performed from 300 K down to 0.18 K. The resulting spectra (see ry to analyze our experimental data. The effective field nuclear Hamiltonian for our case is : 2 = g~?.g(e)f(t) + II(e2q~)/g 1 : -1(1+1>7 where I is the nuclear spin, 9is the angle between the effective magnetic field and the EFG symmetry axis, and the function f(t) is a stationary, Markoffian chain which takes on the values 2 1. The effective magnetic field thus jumps between "up" and "down" along the easy axis of magnetization. This model can be used to study ferromagnetic relaxation, because the probability of finding theeffective magnetic field "up" does not have to equal that of finding it "down". The non-adiabatic theory is needed in our case because the angle 0 for one of the subspectra is not 0 ' . 5. Conclusions.-We report in this paper one of bhe first applications of a non-adiabatic, stochastic model of magnetic ordering to explain complicated Miissbauer spectra. Our approach was motivated by the desire to fit our spectra with a more coherent theory than the often applied distribution o-f fields model. This relaxation theory represents well the overall features of our spectra as a function of temperature. Our values for the reduced magnetic order, shown in figure 2, follow characteristic magnetization curves, and our relaxation rates, W, have reasonable temperature dependences. These facts support the conclusions that relaxation is occuring in our system, and that the derived parameters are reasonably accurate. However, as seen in figure l, at low temperatures the theoretical fit is not extremely good. In addition, the reduced magnetic order does not approach one and the relaxation rates W do not approach zero at low temperatures. Therefore, we must conclude that there is some residual effect due to inhomogeneous fields 111. The reduced magnetic order parameters for the two sites are plotted as a function of temperature. These values are obtained by fitting our experimental data using ferromagnetic relaxation theory.
